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106 Session: Regenerative Medicinethey exhibited increased histological scores and better microstructural
morphology.
Conclusion: This idea takes advantage of the auto-resected ACL tissue, makes use
of the ACL-derived stem cells with preferable self-renewal and high expression of
tendon associated markers, and also avoids a second operation for cell seeding;
which gives a new strategy for clinical ACL reconstruction.
http://dx.doi.org/10.1016/j.jot.2016.06.113319
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Introduction: Cartilage has a limited capability for regeneration. Thus, there is an
imperative need to develop new strategies for cartilage tissue engineering amenable
for clinical use. Chondrocyte-based tissue engineering has exerted a promising
approach for cartilage regeneration. However, the occurrence of de-differentiated
chondrocytes severely inhibits the success of cartilage repair in clinical practice.
In a recent study, three-dimensional (3D) static and dynamic culture shows better
maintenance of chondrocyte phenotype, compared with traditional 2D culture of
chondrocytes. The effect of dynamic 3D culture on chondrocytes transfected by
target genes has not been intensively investigated.
Subjects and Methods: In this study, we investigate the effects of 3D dynamic
culture on chondrocytes transfected by lentivirus with Ras-shRNA and Sox9.
The chondrocytes were derived from the cartilage of the knee joint, which
was isolated from two-week-old Sprague-Dawley rats. Chondrocytes (passage
2) with and without transfection were cultivated in vitro in alginate columns.
The chondrocytes in columns were cultured in medium containing 10% fetal
bovine serum, 100 U/mL penicillin, 100 mg/mL streptomycin in high-glucose Dul-
becco’s modified Eagle medium (DMEM). The columns were imbedded in 3D-
printed thin-film materials. There were four groups included in the current
study. Group A: The transfected chondrocytes with stretching stimulation; Group
B: The non-transfected chondrocytes with stretching stimulation; Group C: The
transfected chondrocytes without stretching stimulation; Group D: The non-
transfected chondrocytes without stretching stimulation. The stretching was
performed at a specific frequency for two hours every day. After five days and
35 days of cultivation the samples were harvested for testing. The expression
of Sox9, collagen type II (Col II), and glycosaminoglycans (GAG) was analysed us-
ing RT-qPCR and Western blot at the mRNA and protein level, respectively. The
samples were also embedded and sectioned for H.E., Alcian blue, and immuno-
histochemical staining.
Results: Cells in group A showed more normal cartilaginous phenotype with abun-
dant production of Col II, Sox9 expression, and GAG in comparison with those of
group B. Group C showed a similar trend. The expression of cartilage specific genes
was much higher than that of group D. Furthermore, the phenotype and collagen
production of group C was higher than that of group B, which indicated that target
gene transfection was more efficient to keep the cartilaginous phenotype and
inhibit dedifferentiation. Not surprisingly, cells in group D (without transfection
and stretching) performed poorest to inhibit dedifferentiation.
Discussion and Conclusion: In conclusion, 3D dynamic culture was more beneficial to
keep the chondrocyte phenotype, in comparison with 3D static culture. Chondrocytes
transfected by lentivirus with Ras-shRNA and Sox9 could efficiently produce an ECM.
The combination of 3D dynamic culture and gene transfection could provide promising
results to inhibit dedifferentiation of chondrocytes during the cell expansion process.
http://dx.doi.org/10.1016/j.jot.2016.06.114327
PDGF PLAYS A CRITICAL ROLE IN OA PROGRESS BY STIMULATING THE
MIGRATION AND PROLIFERATION OF OSTEOCHONDROPROGENITORS
Xinlin Sua,b,c, Guixing Qiu b, Huilin Yang a, Zhihong Wu b, Jun Lin a, Demin Wang c
aDepartment of Orthopaedics, The First Affiliated Hospital of Soochow University,
China
bDepartment of Orthopaedic Surgery, Peking Union Medical College Hospital,
Peking Union Medical College and Chinese Academy of Medical Sciences, China
cBlood Research Institute, Blood Center of Wisconsin, USA
Objective: To isolate and identify osteochondroprogenitors (OCPs) from articular
cartilage of patients with osteoarthritis (OA) by using CD146 and study the relation-
ship between the change of CD146+ OCPs’ biological function and the severity of
OA. Finally, we try to verify the molecular mechanism that regulates the function
of CD146+ OCPs in the OA micro-environment.
Methods: Firstly, we collected surgical waste including articular cartilage and
subchondral bone from patients undergoing total knee arthroplasty (TKA) duringOctober 2013and July 2014 in our department. All the patients had much more
severe cartilage damage in the medial femoral condyle than that in the lateral
part. Both the lateral and medial condyles were proposed for digestion with
0.2% type II collagenase and for the isolation of CD146+ OCPs. We did immuno-
histochemistry to detect the location of CD146+ OCPs in OA cartilage and sub-
chondral bone and compared the number, potential of proliferation, multi-
linage differentiation, and migration of CD146+ OCPs between the lateral and
medial femoral condyles. Secondly, we respectively isolated Nestin-Cre mesen-
chymal stem cells (Nes-Cre MSCs) and Osterix-Cre osteochondroprogenitors
(Osx-Cre OCPs) from PLCg1conditional knocked out (PLCg1 KO) or wild type
(PLCg1Wt) mice of Nestin-Cre/R26-PLCg1-loxP-YFP and Osterix-Cre/R26-PLCg1-
loxP-YFP by using Cre/loxp system. We compared the capacity of colony forming
units (CFU) and multi-lineage differentiation of Nes-Cre MSCs and Osx-Cre OCPs
between the KO and Wt mice. At last, we detected the potential of prolifera-
tion, differentiation, and migration of CD146+ OCPs, Nes-Cre MSCs, and Osx-
Cre OCPs of PLCg1KO or PLCg1Wt mice with or without the stimulation of
PDGF-BB.
Results: CD146+ OCPs were mainly located around the capillaries which invaded
OA cartilage from subchondral bone and the number of CD146+ OCPs was much
higher in the medial femoral condyle than that in the lateral part. However,
there was no significant difference of the potential of proliferation, differenti-
ation, and migration of CD146+ OCPs between these two parts. Nevertheless,
compared to the capability of multi-lineage differentiation of MSCs, the poten-
tial of osteogenic differentiation of CD146+ OCPs was higher, while the potential
of adipogenic differentiation was lower, and potential of chondrogenic differen-
tiation was similar. It was observed that the CFU of Nes-Cre MSCs and Osx-Cre
OCPs of PLCg1 KO mice was lower than that of PLCg1Wt mice, while no signifi-
cant difference of capacity of proliferation and multi-lineage differentiation
existed between Nes-Cre MSCs and Osx-Cre OCPs of PLCg1KO and PLCg1Wt
mice. The results showed that the ability of proliferation and migration of
CD146+ OCPs, Nes-Cre MSCs, and Osx-Cre OCPs of PLCg1Wt mice dramatically
increased after stimulated with PDGF-BB, while no substantial change of their
multi-lineage differentiation potential existed before and after the stimulation
of PDGF-BB. However, for the Nes-Cre MSCs and Osx-Cre OCPs of PLCg1 KO mice,
there was no obvious difference of the potential of proliferation, migration, and
multi-lineage differentiation between the stimulation with PDGF-BB and
without the stimulation of PDGF-BB.
Conclusion: PDGF/PDGFR/PLCg1 signalling could regulate the proliferation and
migration of OCPs in vitro in the OA microenvironment, which might play a role
in the progression of OA.
http://dx.doi.org/10.1016/j.jot.2016.06.115347
INHIBITION OF YAP ACTIVITY BY VERTEPORFIN RESCUED THE ECM
DEGENERATION IN OSTEOARTHRITIS
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Objective: Osteoarthritis (OA) is the most widely occurring global orthopaedic dis-
order. Current drugs are applied for inflammation inhibition and pain release, but
no drugs can effectively prevent or even slow down its pathological process. We
hypothesised that controlled release of YAP inhibitor, verteporfin, can regulate
the composition of articular chondrocyte ECM, thus preventing OA cartilage from
degeneration.
Methods: AFM elastic mapping was performed on cryosections of human carti-
lage and YAP subcellular localization in normal and OA cartilage tissues was
tested using immunohistochemical staining. Primary human articular chondro-
cytes were cultured for up to seven days both on Col I-modified PDMS substrates
and tissue culture plastics. The RNA-sequence was used to find out the different
gene expression profiles of chondrocytes cultured in PDMS and plastics. Real-
time qPCR, IF, and Western blot were used to assess the chondrocyte to authen-
ticate the regulatory mechanism. Chitosan microsphere vehicles and Chitosan-
VP microspheres were fabricated to repair the knee joint osteoarthritis by artic-
ular injection.
Results:We found activation of YAP in both OA patients and experimental OA mice,
corresponding to higher stiffness of ECM in OA cartilage as compared to normal tis-
sue. RNA-sequence results revealed signatures that indicate inactivation of YAP/TAZ
transcriptional regulators emerged as lower presentation in the set of genes regu-
lated by PDMS substrate with cartilage-physiological stiffness. We further confirmed
the mechanism that cytoskeleton disorganization maintains chondrocyte phenotype
through YAP cytoplasmic retention in PDMS. As YAP and downstream genes were
activated during OA development, we found the inhibition of YAP activity by small
molecule verteporfin-chitosan microspheres attenuated OA progression.
Conclusion: These findings will help us to understand the role of YAP in mediating
ECM stiffening in OA and shed light on the involved signalling pathway, thus
providing some new knowledge and methods for OA treatment. Together, we
proved that stiffening of the extracellular matrix (ECM) as well as activation of
YAP happened during the pathological process of OA, indicating that YAP may
